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(57)Abstract: 

PURPOSE: To provide a semiconductor device of 
structure which can be integrated higher than prior art. 
CONSTITUTION: At least a semiconductor element 33 is 
provided on a surface of a semiconductor substrate 31, 
and one type or more components such as bonding pads 
37 selected from a component group formed of at least a 
semiconductor element, wirings and bonding pads are 
provided on a rear surface. Further, a through hole 39, 
the semiconductor element 33 provided on the surface of 
the substrate and wirings 41 fed via the hole for 
connecting the pads 37 are provided on the rear surface 
of the substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device is prepared in the one side of the front face of a semiconductor substrate, and a rear face 
at least. One or more sorts of parts chosen as the other side from the part group which consists of a semiconductor device, 
wiring, and a bonding pad at least are prepared, and the need is accepted, to the aforementioned semiconductor substrate A 
breakthrough, The semiconductor device characterized by having formed the wiring which goes via the aforementioned 
breakthrough for connecting between the parts prepared in the field side of the aforementioned semiconductor device and 
another side which have been established in aforementioned one field side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a semiconductor device. 
[0002] 

[Description of the Prior Art] The semiconductor device is one of the important electronic parts supporting today's industry. 
[0003] The example of an C-MOS (Complementaly-Metal Oxide Semiconductor) semiconductor device explains the 
conventional structure of such a semiconductor device. Drawing 9 (A) and (B) are drawings with which the explanation is 
presented. Especially drawing 9 (A) is reference ("a guide to a MOSLSI design", Sangyo Tosho Publishing Co., Ltd., the plan 
of the CMOS inverter quoted from (the Showa 63 6th ** (Showa 59 first edition), and p.92), and drawing 9 (B) are the cross 
sections in the I-I line of drawing 9 (A) of this equipment.). 

[0004] this conventional C-MOS semiconductor device - the p type semiconductor substrate 1 1 n type -- a well - the field 
12 is formed Furthermore, let the fields which the field oxide film 13 was formed in the predetermined portion of a substrate 
11, and were enclosed by this field oxide film 13 be the active field 14 for N channel transistors, and the active field 15 for P 
channel transistors. Furthermore, on the predetermined portion of these active fields 14 and 15, the gate insulator layer 16 and 
the gate electrode 17 are formed one by one, and if there are N channel transistors and P channel transistors have n type 
diffusion layer 1 8, p type diffusion layer 19 is formed in the active field portion of gate electrode 17 both sides, respectively. 
A source drain field is formed by these diffusion layers. Furthermore, on the substrate 1 1 in which the field oxide film 13, the 
gate electrode 17, etc. were formed, the middle insulator layer 21 with contact hole 21a is formed at the predetermined 
portion, through these contact hole 21a, one diffusion layers of a N channel transistor and each P channel transistor are 
connected by the first wiring 22, the second wiring 23 is connected to the diffusion layer 19 of another side of a P channel 
transistor, and the third wiring 24 is connected to the diffusion layer 18 of another side of a P channel transistor Here, the first 
wiring 22 is considered as the output of this CMOS inverter, the second wiring 23 is considered as the wiring for the said 
power supplies, and the third wiring 24 is considered as the wiring for the said glands. 

[0005] moreover -- a semiconductor device - usually » not illustrating, either -- the bonding pad for making connection with 
the exterior is prepared on the substrate portion which hits the periphery section of an active field Now, this is a thing with an 
abbreviation square configuration of 120x120 micrometers. And about 100 micrometers of intervals between each bonding 
pad are needed. 

[0006] In order to attain improvement in a performance, a miniaturization, etc. of an electronic instrument which are 
constituted using such a semiconductor device, a semiconductor device integrated highly increasingly is desired 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the conventional semiconductor device, since each of semiconductor 
devices, such as a transistor, and wiring, bonding pads, etc. was formed only on one front face of the principal plane of a 
semiconductor substrate (the surface section is also included) and there was a limitation also in the area of a substrate 
principal plane, even if they tended to miniaturize these, respectively and tended to attain high integration of the whole 
semiconductor device by this, they had a limitation naturally. 

[0008] Furthermore, if a wiring size is reduced, since the trouble of it becoming impossible to fully take current capacity and 
current density will become large, the trouble that the open circuit resulting from a stress migration, electromigration, etc. 
takes place newly arises. 

[0009] Furthermore, since about 120x120 micrometers was the minimum need too and about 100 micrometers of intervals 

between bonding pads were the need when the area of a bonding pad considered the intensity and precision of wirebonding in 

present condition technology, reduction of a bonding pad had the problem that it could seldom wish. 

[0010] This invention is made in view of such a point, therefore it is in the purpose of this invention offering the 

semiconductor device which has the structure where high integration can be attained conventionally. 

[0011] 

[Means for Solving the Problem] In order to aim at achievement of this purpose, according to the semiconductor device of 
this invention, the semiconductor device is prepared in the one side of the front face of a semiconductor substrate, and a rear 
face at least. One or more sorts of parts chosen as the other side from the part group which consists of a semiconductor 
device, wiring, and a bonding pad at least are prepared, and the need is accepted, to the above-mentioned semiconductor 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



substrate A breakthrough, Wiring which goes via the above-mentioned breakthrough for connecting between the parts 
prepared in the above-mentioned semiconductor device [ which has been prepared in one above-mentioned field side ], and 
field side of another side ("wiring via a breakthrough" may be called hereafter) It is characterized by having prepared. 
[0012] In addition, the semiconductor substrate as used in the field of this invention can be what equipped semiconductor 
substrates, such as a silicon substrate and a compound semiconductor substrate, and these substrates with the epitaxial layer. 
[0013] Moreover, a semiconductor device shall mean semiconductor devices including various kinds, such as a bipolar 
transistor, a unipolar transistor, and diode. Of course, non-volatile memory etc. is contained in a semiconductor device here. 
Furthermore, the transistor and impurity diffusion layer for constituting the diode for constituting a capacitor and resistance 
shall also be contained in a semiconductor device in this case. 
[0014] 

[Function] According to the composition of this invention, a semiconductor substrate is made and loaded with the parts which 
constitute semiconductor devices, such as a semiconductor device, wiring, and a bonding pad, using positively front reverse 
side both sides of a semiconductor substrate. For this reason, compared with the semiconductor device of composition, a 
semiconductor device with a more high degree of integration is obtained conventionally which had prepared the parts which 
constitute a semiconductor device only in one side of a semiconductor substrate. 

[0015] Moreover, since a certain parts can perform consideration of preparing other parts in a substrate front face at the 
substrate rear face according to the function of these parts in case the parts which constitute semiconductor devices, such as a 
semiconductor device, wiring, and a bonding pad, are prepared in the front reverse side of a semiconductor substrate, in 
addition to the ability to attain high integration of a semiconductor device, the improvement in a property is expectable. 
Furthermore, since many terminals can be conventionally made to a substrate, realization of the semiconductor device in 
which the function was excellent conventionally is also expectable. 
[0016] 

[Example] Hereafter, the example of the semiconductor device of this invention is explained with reference to a drawing. In 
addition, each drawing used for explanation has shown the size, configuration, and arrangement relation of each constituent 
roughly to the grade which can understand this invention. 

[0017] 1 . 1 st example drawing 1 is a notching perspective diagram with which explanation of the semiconductor device of the 
1st example is presented. 

[0018] The semiconductor device of this 1st example has formed the field-effect transistor 33 and wiring 35 as a 
semiconductor device in one field of the front face as a semiconductor substrate 31 (for example, a silicon substrate), and the 
rear faces. The bonding pad which the field of another side takes a large area comparatively, power supply wiring, grand 
wiring (it is hereafter called "the large area wiring section 37".), etc. It has prepared and the breakthrough 39 which connects 
the substrate table reverse side to a substrate 31, and the wiring 41 for connecting between wiring 35 and the large area wiring 
section 37 in this case as wiring via a breakthrough are formed further. 

[0019] Here, the large area wiring section 37 is formed in the another side side side of a substrate 31 through the insulator 
layer 43, in order to separate this electrically with a substrate 3 1 . 

[0020] Moreover, the field-effect transistor 33 consists of gate insulator layer 33a and gate insulator layer 33b, and two source 
drain fields 33c and 33d as usual. The insulator layer 45 for separation between elements has separated this field-effect 
transistor 33 electrically with other elements etc. 

[0021] Moreover, as for the breakthrough 39, insulator layer 39a constitutes the wall. It is for insulating the wiring 41 via a 
breakthrough, and a substrate 31 electrically. This insulator layer 39a can be formed by the oxidizing [ thermally ] method, if 
a substrate 3 1 is a silicon substrate. 

[0022] In addition, in drawing 1 , 47 is a middle insulator layer and the contact hole which prepared 47a in this middle 
insulator layer 47. 

[0023] Since many semiconductor devices can be formed in the substrate side side in which the semiconductor device was 
prepared from the case where it does not do so since according to the semiconductor device of this 1st example the 
semiconductor device was prepared in one field of the front face of a substrate, and a rear face and the large area wiring 
section 37 was formed in the field of another side, high integration of a semiconductor device can be attained conventionally. 
Furthermore, since the large area wiring section 37 is formed in the field of another side of a substrate 3 1 at exclusive use, it 
can make the area larger than before. Therefore, when the large area wiring sections 37 are power supply wiring and wiring 
for glands, wiring of sufficient line breadth is obtained, and when the large area wiring section 37 is a bonding pad, the 
bonding pad of a required area is obtained. Furthermore, it also becomes possible to newly prepare that power supply wiring 
and grand wiring are taken about, and distance can form in the short state, the bonding pad for a test, etc. further, for example. 

[0024] Next, in order to deepen an understanding of the semiconductor device of the 1st example, an example of the 
manufacture procedure of the semiconductor device of this 1st example is explained briefly. Drawing 2 (A), (B) and drawing 
3 (A), and (B) are process drawings with which the explanation is presented. The cross section having turned off and shown 
the semiconductor device of the 1st example in the direction parallel to the direction of channel length of the field-effect 
transistor 33 has shown any drawing. 

[0025] First, by using the well-known method for silicon-substrate 31 front face as a semiconductor substrate conventionally, 
the insulator layer 45 for separation between elements is formed, subsequently, a field-effect transistor 33 is formed and the 
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middle insulator layer 47 is formed after that ( drawing 2 (A)). 

[0026] Next, this middle insulator layer 47, the insulator layer 45 for separation between elements, and a substrate 3 1 are 
removed from the breakthrough 39 formation schedule field front face of the middle insulator layer 47 until the trench 51 of 
the predetermined depth is formed in a substrate 3 1 by a phot well-known lithography technology and well-known etching 
technology. Next, insulator layer 39a is formed in a trench 51 by oxidizing this substrate thermally. Next, this aluminum is 
**********ed b y the well-known etchback method, and the aluminum as wiring 41 via a breakthrough is made to remain 
alternatively in a trench 51 after depositing aluminum in this trench 51 and on a substrate ( drawing 2 (B)). 
[0027] Here, although the depth of a trench 51 is not restricted to this, it is referred to as about 100 micrometers, and although 
the diameter of a trench 51 is not restricted to this, it is set to about 10 micrometers. In addition, if the breakthrough attained 
to the rear face of a substrate 3 1 can be formed at once, there will not necessarily be no need of forming such a natural trench 
51. However, it says from the thickness (usual about 500 micrometers) of a silicon substrate 3 1 and is impossible to make the 
hole of a comparatively small path from one field of a silicon substrate to the field of another side with the present 
technology. Then, in this example, it is supposed by forming a trench 51 by a certain Mr. Fukashi from one field of a substrate 
3 1, as explained here, grinding a substrate from the field side of another side of a substrate 3 1 so that it may explain later and 
exposing a trench 5 1 that a breakthrough 39 will be obtained. 

[0028] Next, contact hole 47a is formed in the source drain fields 33c and 33d of a field-effect transistor 33, and a 
corresponding portion by the well-known method in the predetermined portion of the middle insulator layer 47, and this case. 
Next, wiring 35 is formed by the well-known method. And it grinds until the wiring 41 via a breakthrough is exposed in this 
substrate from the field side which does not form the field-effect transistor 33 of a substrate 3 1 . Thereby, a trench 5 1 serves as 
a breakthrough 39 ( drawing 3 (A)). 

[0029] Next, an insulator layer 43 is formed in the field which the substrate 3 1 ground by the well-known suitable method, 
subsequently opening 43a is formed in the wiring 4 1 via a breakthrough of this insulator layer 43, and the portion which 
counters, and it forms after that ( drawing 3 (B))., the large area wiring section 37, for example, the bonding pad, linked to the 
wiring 41 via a breakthrough Thereby, the semiconductor device of the 1st example is obtained. 

[0030] 2. 2nd example drawing 4 is a cross section with which explanation of the semiconductor device of the 2nd example is 
presented. About the same constituent, the same number as the number used by drawing 1 is attached with drawing 4 having 
been shown in drawing 1 (setting to the following drawing 5 - drawing 8 the same.). Moreover, explanation of a part of 
constituent shown in drawing 1 and same constituent is omitted. 

[003 1] The semiconductor device of this 2nd example forms the field-effect transistor 33 and wiring 35 as a semiconductor 
device in the front face and rear face as a semiconductor substrate 3 1 (for example, a silicon substrate), respectively, in 
addition - not illustrating, either - the large area wiring sections, such as a bonding pad, power supply wiring, and wiring for 
grounds, are also prepared in the front face and rear face of a silicon substrate, respectively Moreover, mirror-plane 
processing also of the rear-face side of a substrate 3 1 has been carried out. However, neither the breakthrough for connecting 
the front face and rear face of a semiconductor substrate which had been established in the substrate in the 1st example, nor 
the wiring via a breakthrough is formed in this 2nd example. 

[0032] The power supply wiring and grand wiring which were prepared in front reverse side both sides of a substrate 31, 
respectively are connected outside. 

[0033] According to the semiconductor device of this 2nd example, when the plane area is made the same as that of the 
former, the semiconductor device which has the degree of integration of the conventional double precision can be obtained. 
Therefore, it turns out that a semiconductor device with a degree of integration higher than before is obtained also in this 2nd 
example. Moreover, the circuit which used the semiconductor device of the substrate table reverse side separately can also be 
constituted. 

[0034] In addition, the semiconductor device of this 2nd example can be manufactured if the conventional method which 

makes a semiconductor device is performed on one side of a substrate to both sides of a substrate. A double sided aligner may 

be used for exposure at a lithography process in this manufacture, and curtailment of a process may be aimed at. 

[0035] 3. 3rd example drawing 5 is a cross section with which explanation of the semiconductor device of the 3rd example is 

presented. 

[0036] the semiconductor device of this 3rd example forms the wiring 41 via a breakthrough for having formed a field-effect 
transistor 33 and wiring 35, respectively, and connecting between one [ of the substrate table reverse side ] source drain fields 
of each field-effect transistor with the breakthrough 39 which connects the substrate table reverse side to a substrate 31 further 
in this case as wiring via a breakthrough as a semiconductor device in the front face and rear face as a semiconductor 
substrate 3 1 (for example, a silicon substrate) However, the field-effect transistor formed in one field side in this case is used 
as the first conductivity-type channel (for example, N channels) transistor, and the field-effect transistor formed in the field 
side of another side of a substrate is used as the second conductivity-type channel (for example, P channels) transistor made 
by the well (N well) 61 of the first conductivity type, in addition not illustrating, either the large area wiring sections, 
such as a bonding pad, power supply wiring, and wiring for grounds, are also prepared in the front face and rear face of a 
silicon substrate, respectively 

[0037] Here, the wiring 41 via a breakthrough of the semiconductor device of this 3rd example consists of two portions 41a 
and 41b. However, this is from the convenience of the manufacture method, as mentioned later. 

[0038] Also as for the semiconductor device of this 3rd example, the 1st and 2nd examples become the same what has a high 
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degree of integration from the former. Furthermore, in the case of this 3rd example, since between the semiconductor devices 
33 made, respectively is connected to the substrate 3 1 table reverse side with the wiring 41 via a breakthrough, in the example 
of one ****** using the semiconductor device of the substrate table reverse side, a CMOS circuit is realizable. 
[0039] Next, in order to deepen an understanding of the semiconductor device of the 3rd example, an example of the 
manufacture procedure of the semiconductor device of this 3rd example is explained briefly. Drawing 6 (A), (B) and drawing 
7 (A), (B) and drawing 8 (A), and (B) are process drawings with which the explanation is presented. The cross section having 
turned off and shown the semiconductor device of the 3rd example in the direction parallel to the direction of channel length 
of the field-effect transistor 33 has shown any drawing. 

[0040] First, N wells 61 are formed in a rear face by the well-known method in this case of the silicon substrate 3 1 as a 
semiconductor substrate ( drawing 6 (A)). In addition, mirror-plane processing also of the rear-face side of a substrate 3 1 has 
been carried out. 

[0041] Next, the insulator layer 45 for separation between elements, a field-effect transistor 33, and the middle insulator layer 
47 are formed in each front reverse side of this substrate 3 1 by the well-known method ( drawing 6 (B)). 
[0042] Next, this middle insulator layer 47, the insulator layer 45 for separation between elements, and a substrate 3 1 are 
removed from the breakthrough 39 formation schedule field front face of the middle insulator layer 47 by the side of one field 
of a substrate 3 1 until 1 st trench 5 1 a of the predetermined depth is formed in a substrate 3 1 by a phot well-known lithography 
technology and well-known etching technology ( drawing 7 (A)). The depth of the 1st trench is made into the half grade of the 
thickness of a substrate 31. A breakthrough 39 is constituted by 1st [ this ] trench 51a and 2nd trench 51b formed in behind. 
Thus, the 1st and. 2nd trenches are formed because it is difficult to form the breakthrough like the thickness of a substrate at 
once with the present etching technology. In addition, in order to make formation of a trench easy, it is good to make 
thickness of a substrate 3 1 thin compared with the thing of commercial elegance. 

[0043] Next, insulator layer 39a is formed in 1st trench 51a by oxidizing this substrate thermally. Next, this aluminum is 
**********ed by the well-known etchback method, and the aluminum as partial 41a of the wiring 41 via a breakthrough is 
made to remain alternatively in 1 st trench 5 1 a after depositing aluminum in this 1 st trench 5 1 a and on a substrate ( drawing 7 
(B)). 

[0044] Next, 2nd trench 51b of the wiring via a breakthrough which exposes 41a in part is shortly formed from the field side 
of another side of a substrate 3 1 with the procedure in which 1 st trench 5 1 a was formed, and the same procedure ( drawing 8 
(A)). A breakthrough 39 is obtained as a result of connecting 2nd trench 51b with 1st trench 51a. 

[0045] next, the inside of 1st trench 5 la -- a part of insulator layer 39a and wiring via a breakthrough - the procedure same 
with having formed 41a ~ the inside of 2nd trench 51b ~ a part of insulator layer 39a and wiring via a breakthrough ~ 41b is 
formed, respectively ( drawing 8 (B)) 

[0046] Then, the wiring 35 connected to the wiring 41 via a breakthrough by the well-known method is formed in the 
substrate table reverse side, respectively ( drawing 5 ). Thereby, the semiconductor device of the 3rd example is obtained. 
[0047] In ****, although each example of the semiconductor device of this invention was explained, this invention is not 
restricted to an above-mentioned example. 

[0048] For example, the semiconductor device component part prepared in the substrate table reverse side is not restricted to 
the combination in an example, but can be arbitrarily changed according to a design. 

[0049] Moreover, the manufacture method of the semiconductor device of each example is mere instantiation, and it is easy to 

be natural [ the method ] even if it forms it by other suitable methods. 

[0050] 

[Effect of the Invention] Since the semiconductor device which are the parts which constitute a semiconductor device, wiring, 
the bonding pad, etc. are made to the semiconductor substrate using the front face and rear face of a substrate according to the 
semiconductor device of this invention so that clearly also from the explanation mentioned above, the semiconductor device 
integrated highly by only the front face of a semiconductor substrate compared with the case where parts are made is 
obtained. 

[005 1 ] Moreover, since a certain parts can perform consideration of preparing other parts in a substrate front face at the 
substrate rear face according to the function of these parts in case these parts are prepared in the front reverse side of a 
semiconductor substrate, in addition to the ability to attain high integration of a semiconductor device, the improvement in a 
'^property is expectable. Furthermore, since many terminals can be conventionally made to a substrate, realization of the 
semiconductor device in which the function was excellent conventionally is also expectable. 



[Translation done.] 



http://vvvvw4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the notching perspective diagram having shown the structure of the semiconductor device of the 1st example 
roughly. 

[Drawing 2] (A) And (B) is process drawing showing the example of the manufacture method of the semiconductor device of 
the 1st example. 

[Drawing 31 (A) And (B) is process drawing following drawing 2 which shows the example of the manufacture method of the 
semiconductor device of the 1st example. 

[Drawing 41 It is the cross section having shown the structure of the semiconductor device of the 2nd example roughly. 
[Drawing 51 It is the cross section having shown the structure of the semiconductor device of the 3rd example roughly. 
[Drawing 61 (A) And (B) is process drawing showing the example of the manufacture method of the semiconductor device of 
the 3rd example, 

[Drawing 71 (A) And (B) is process drawing following drawing 6 which shows the example of the manufacture method of the 
semiconductor device of the 3rd example. 

[Drawing 81 (A) And (B) is process drawing following drawing 7 which shows the example of the manufacture method of the 
semiconductor device of the 3rd example. 

[Drawing 91 (A) is the plan having shown the conventional semiconductor device, and (B) is the cross section. 
[Description of Notations] 

3 1 : Semiconductor substrate (for example, silicon substrate) 
33: Semiconductor device (for example, field-effect transistor) 
35: Wiring 

37: Large area wiring section (for example, bonding pad) 

39: Breakthrough 

39a: Insulator layer 

41 : Wiring via a breakthrough 

43: Insulator layer 

45: The insulator layer for separation between elements 
47: Middle insulator layer 
47a: Contact hole 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 7] 
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